
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world byJSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.istor.org/participate-istor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



[ 6S6 3 

II. A eolleSiion of the magnetical Experiments 
communicated to the Royal Society by 
Gowin Knight M. B. & F, R, S. in the 
Tears 1 746 and 1 747. 

I. 

An account of fome magnetical Experi- 
ments, exhibited before the Royal Society on 
Thurfday the i()th o/" February I'^^byand 
of which the Prefident, <who had before feen 
the fame performed with more deliberation 
on the nth of the fame month, was pleafed 
to make the following report. 

Mead Feb. 19. Tr\ EING Oil Wednefdajf the i ith of this 
^'^^ ^' jLJ inftant February at the houfe of Mr. 
Knight, I did tnere in company with our worthy bro- 
ther fVilliam Jones Efq; fee the following experi- 
ments ; which Mr. Knight "was defirous I fhould, as 
on this day, report to the Society : before whom he is 
alfo now 'prepared to exhibit the fame, as well as the 
circumftanccs of the place and the number of the 
company will allow. 

He firft produced two almoft equal bars of 
hardened fteci, to which he had communicated a 
ftrong magnetic virtue. Thefe bars were nearly 
fquare, each being of the length of about i j inches 
and two tenths, and of the breadth and thicknefs 
of a little more than half an inch : one of thefe 
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bars weighed i pounds and 6 pennyweight 57^/, 
the other 4 pennyweight lefs than 2 pounds ; and 
cither of them readyly lifted with one of its ends 
better than 5 pounds and a half. 

Thefe bars were then laid down on a tabic, fo as 
to be nearly in one and the fame ftrait line, the 
north pole of the one being next to the fouth pole 
of the other, and at the diftance of about an inch 
from it : that is to fay, that the north poles of both 
bars were pointed the fame way, but without any , 
regard to the pofition of the natural meridian. 

Mr. Knight then produced a piece of natural mag- 
net, which was one of the fame he had formerly made 
ufe of, in feme experiments he had before fhcwcd to 
the Royal Society. This piece was in length an 
inch and j^, in breadth /^, and in thickncfs about 
Yz of an inch at a medium, being confidcrably 
thicker at the one end than at the other. 

This piece of magnet was then applied, fo as to 
lie between the 2 firft mentioned bars, with its thin 
end clofe to the north pole of one of them, and its 
thick end clofe to the fouth pole of the other. 
After it had lain in this pofition a few moments, it 
was taken out, and upon prefenting it to the mag- 
netic needle of a fmall compafs box, it was obierved 
that its thinner end, the fame which had juft been 
contiguous to the north pole of one of the bars, at- 
traded the north end of the needle ; and that the 
thicker end, the fame which had been conrigiious to 
fouth pole of the other bar, attrafted the fouth end 
of the fame needle. 

This fame piece of ftonc was then again put in 
between the bars, but in a contrary poHtion ; the 
thicker end now lying next to the north pole of one of 
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the bars, and the thinner end next to the fouth pole 
ot the other. Alter a few monients it was again taken 
cut, and prelcnted as before to the compafs-box: 
wiien it was found that the thinn end now atrrafted 
the fouth end of the magnetic needle, and that the 
thicker end attradcd the north end of the fame. 

The piece of (tone was then again placed between 
the bars as at the firft, and bemg again taken out 
and prefented to the compafs-box : the thin end was 
again found as at the firft to draw the north end, and 
the thick end to draw the fouth end of the needle. 

This lame piece of magnet was then again placed 
between the bars, but in a pofition at right angles 
to both the former, one of its fides being now con- 
tiguous to the north pole of one of the bars, and its 
other lide to the fouth pole oi the other. After 
which being again in a few moments taken out, 
and prefented to the compafs-box as before ; it was 
found that the fide which had been in contact with 
the north pole of one of the bars, did attradl: the north 
end of the needle, and that the other fide which had 
been in conrad with the fouth pole of the other bar, 
did attrad: the fouth end of the fame needle : whilft 
the two ends of the ftone in which the polarity- 
was before obferved, were now found to be indifferent 
to either end of the needier fo that the line of direc- 
tion of the poles in the ftone now lay at right angles to 
the pofition in which it was fcituatcd in the former 
experiments. 

Mr. Knight then produced two fteel needles, of 
the fame fort as thoie which are ufually fixed to the 
cards of fca-compaffes. Thefc needles were of the 
length of 5 inches and -~^, and weighed fcverally 
with thcii: caps 7 pennyweight eight, and 7 penny- 
weight 
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weight nine grains; one of thcfc was tempered and 
of a blew colour, and the other was quite hard. 
He alfo produced two iron weights, I'cveraily weigh- 
ing 14 pennyweight 22 grains, and 15 pennyweight 
7 i^rains, both nearly of a cylindrical form, but with 
one of the ends rounded off. 

The 2 large bars were then placed in a line, as 
in the former experiments, but with their ends fo 
near together, as only to admit of the cap of one 
the needles between them. 

The tempered needle was then placed flat upon 
the bar,': fo that nearly one half of it refted upon 
one bar, and the other half upon the other, the cap 
lying between the fwo. The needle was prcfled 
clofc to the bars in this pofition, after which the 
bars were drawn away, both at the fame time con- 
trarywifc, till they were clear of the needle; and 
this opera* ion was repeated three or four times : after 
which that end of the needle which had reded upon 
the northern part of one of the bars, was found ftrongly 
to attract the north end of the needle in the compafs- 
box ; and the other end which had refted upon the 
fouthern part of the other bar, was found to attrad in 
like manner the fouth end of the lame needle in the 
box. The power of attraction alfo acquired by this 
needle appeared to be very conliderable, it lifting 
caiily with either of its ends, the two iron weights 
above mentioned, when cemented the one to the 
other with wax, and weighing together i ounce 
ID pennyweights 5 grains. 

The hard needle was then applied to the bars 
like the other and with the very fame fuccefs, it 
lifted alfo, as the other had done, both the weights 
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The two needles were then themfclves applied to 
each other, firft the northern half of the one, in ^ con- 
trary direction, to the northern half of the other j and 
then the fouthcrn half of the firft, in a like contrary di- 
rcdion to the foathern half of the laft ; and from thcfc 
feveral pofitions, they were fcverally drawn till they 
were clear of each other, and this feveral times fuc- 
cefllvely: after which operation it was found, that the 
tempered needle had loft lb far its virtue, that its 
northern end had hardly any efFed upon the needle 
in the boxj that its fouthern end even began to at- 
tradt the contrary end of the needle fioni what it 
did before, and that it was no longer able to lift 
at cither of its ends any fcnfiblc weight. 

But as to the hard needle, that ftill retained a 
confidcrable fharc of its former virtue; its ends ftill 
ftrongly drawing the fame ends of the needle in the 
compafs-box as they drew before, and either of them 
lifting with eafe the heavier of the two above-men- 
tioned weights. 

Mr. Knight then produced one of his common 
fmall magnetic bars,- the which being applied to the 
forcmcntioncd large bars, in the lame manner as 
the needles had been applied to the fime, but in a 
pofition contrary to that of its prelent polarity , it 
had its poles thereby counterchanged or inverted, 
and was found to lift at that which was now become 
its northern end, the weight of 6 ounces 8 penny- 
weight and 5" grains. 

He laftly produced one of his large artificial 
armed magnets, compofed of feveral thin plates 
offtcel cramped together, with which he acquainted 
us he had Ibmc time before lifted 36 pounds, 
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and with which he did now adually lift before us 3 1 
pounds 9 ounces and three fourths. 

The tcmpcr'd needle fpoken of above, and which 
had nearly loft all its virtue, had the fame again re- 
ftored in great meafure, upon being touched in the 
common way, on the armed poles of this artificial 
magnet ; after which it difcovcred a ftrong verticity, 
and was able to lift at one of its ends, the heavier 
of the 2 abovementioned weights, that is to fay 
fomewhat more than three quarters of an ounce. 

The hard needle which ftill retained, as has been 
obferved, a confiderable part of the virtue it had 
acquired by the touch of the large fteel bars, was 
laftly touched alfo in a contrary fenfe, upon the 
armed poles of this artificial magnet j whereby it not 
only loft the polarity yet remaining, but acquired a 
new one the other way, it would not however after 
this laft touch lift more than nine pennyweight. 

This is the true fubftance of the minutes I took, 
when thefe experiments were made, and which I 
prefume will now be verified by thofe Mr. Knight 
is here prepared to ftiew. 



AFTER the reading of this repo'rt, Mr. Knight 
did accordingly produce before the Society the two 
large bars and all the other particulars therein men- 
tioned, with which he publicly repeated all the 
fame experiments; which notwithftanding the difad- 
vantagious circumftances of the place, fucceeded 
perfeftly in every particular, and to the entire fatif- 
faftion of all the company. 

It 
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It was then further propofed, that the temper 'd 
needle, having its virtue again dcftroyed, fhould be 
touched upon the fine armed Terella belonging to 
the Society-, which was tlie noble prefent of their 
]ate worthy member the Right Honourable 'James 
Earl of Abercorn, which is efteemed one of the beft 
in England, and is faid to have lifted in his Lord- 
fhip's hands upwards of 40 pounds : the fame was 
immediately brought, and the needle being touched 
therewith, was found to have acquired a ftrong po- 
larity, and to lift about the fame weight, as when 
it was before touched upon Mr. Knight's large armed 
artificial magnet 3 that is to fay about fifteen penny- 
weight. 

II. 

An Account of feme new Experiments lately 
made with Artificial Magnets^ by the fame. 

June 4, 1747. 
Read July 2.^ | \ H E Apfuratus for touching of 
^'''^'^ JL Needles, which I fometime fince 

had the Honour to fhew before the Royal Society ^ 
was as perfcd as I could have wifh'd, as far as 
relates to the intended \}ic of it : But the man- 
ner in which the two Bars were difpofcd m. 
their Cafes made the Length of them fomething in- 
commodious, efpecially in thole of the largcft Size, 
This made me defirous of trying if fome Method 
could not be found out of placing the Bars parallel 
to each other without Danger of weakening thetr 
Force, by which means the Cafes would be reduced 
XQ half their Length. 1 remembered that fome Years 

ago, 
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ago I had tried fomc Experiments to this Purpofc, by 
placing feme Bars parallel and in Contaft, but fo 
that their Pplcs were turned different ways: in 
which Pofition I found the Virtue of fomc of them 
remained pretty entire, but that others were weakened 
thereby. I imagin'd the Reafon of their lofing their 
Force was this; that the magnetic Virtue was by 
degrees habituated to pafs out of the Side of one 
Bar into that of the other in Contaft with it, and 
thereby was hinder'd from arriving at the Ends in its 
full Vigour. The Reafon why fome fuffcr'd more than 
others was doubtlefs to be afcrib'd to their Differ- 
ence in Temper. I repeated the Experiment about 
two Months ago, with a little Alteration. I placed 
the Bars parallel with their Poles in an alternate Po- 
sition, as before, but not in Contaft, having kept 
them at the Diftance of about a Quarter of an Inch. 
Then I apply'd to their Ends two Pieces of foft Iron. 
Each Piece was laid acrofs from the North End of 
one Bar to the South of the other, in the fame 
manner as the Lifter is applied to the Feet of an 
armed Loadftone. The Intent of this was to draw 
the magnetic Virtue thereby down to the Ends of 
the Bars, and to convey it through the Pieces of 
Iron from one to the other. In this Condition I let 
them lie for about a Month, and then tried if they 
would lift the fame Weight as before, which I found 
they did, and I thought with more Vigour. After 
this I repeated the Experiment with other Bar^ of 
various Sizes, and with the fame Succefs : I have 
therefore now ventur'd to fit them up in Cafes in 
the manner juft defcribed. 

Rrrr The 
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The Succefs of this Expenmcnt had led mc to 
another Improvement: I provided a Cafe of Brafs 
that would j oft contain two Bars, fuch as are fold for 
half a Guinea. At one End of the Cafe were fixed 
two Feet of foft Iron, like thofe of an armed Load- 
ftonc, the upper Surface of which was withki; the 
Cafe in Contad with the Ends of the two- Bars : 
which being parallel to each other, and their Poles 
in an alternate Pofition, the North End of one Bar 
will be in Contad with one of the Feet, and the South 
End of the other Bar will be in like manner apply'd 
to the Surface of the other Poor. Upon fitting a 
Lifter to this new kind of Armour, I found I was 
able to fupport a Weight of about 6 Pounds : The 
Bars are kept afunder at the Diftance of about a 
Quarter of an inch, by a Slip of Wood, which Hides 
in betwixt them. 

An Inftrumcnt thus conftruded feems capable of 
anfwcring all the Purpofes for which Loadftones arc 
ufed i for when the Bars are taken out of the Cafe, 
they are fit for touching Needles, or other magneti- 
cal Ufes, which may require fingle Bars; when in 
the Cafe, the Whole together becomes an armed 
Magnet, able to lift a conftderable Weight. And 
if we want to feparate iron Filings from thofe of 
other Metals, the Feet and all the lower Part of the 
Cafe will take them up in great Plenty, and by 
drawing the Bars a little way out of the Cafe the 
Filings will fall off. 
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IV. 

Ssme fitnher Experiments relating to th 
general Phenomena <?/*Magnctifm, hy the 
fame. 

Riajr>ec, t7.npifHE Caufc of the furprizing Thano- 
>747^ A «?^^ of the Loadftone has hitherto 

cfcaped our Knowledge, though diligently inquired 
after by. Men of the Abilities. Such a Difcovery is not 
to be made without long Experience, and a great Va+ 
riety, of Fads : And the Nature of the Sub jed is fuch, 
that the moce^Eads wc are acquainted' with, the more 
we find' oarfeives perplexed. The Conclufions ,wc 
draw from fome Experiments arc feemingly contra- 
difted by others; and yetthcfc Teeming Contradidions 
are oft-times very rcconcilcable upon further Expe- 
rience. If what I am about to lay before tat Society 
will in. any-wife, contribute to remove thcfe Diffi* 
cultieSj i am in Hopes it will not be- unacceptable,' 
though I fhould not (o properly explain the Natulc 
of the Caufe,. as the Manner in which ir aftsi 
Many, of thefe Experiments are not airogcther new,, 
but have not been fo. much attended to as they 
iceni to deferve. 

^r/>ppJitlon iji. 

The magnetic Matter of a Loadftone moves in a 
Stream from one Tole to the other internally^ 
and is then carried hack iti curve Lines exter- 
nally, till it arrives Again at the Vole njuhere it 
frji enteredi td be again admitted^ 

B. r r r z Experiment 
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Experiment I. 

If we lay a magnetical Body under a Piece of 
Paper or Glafs that is ftrewed over with fteel Filings 
or magnetical Sand, and by ftriking the Table put 
the Filings in Motion, they will readily difpofc 
themfelves in fuch a manner as to reprefent, with 
great Exaftncfs, the Courfe of the magnetic Matter. 
Steel rendered magnetical is beft for this Purpofe, 
becaufe it is of a more uniform Texture, than Load- 
ftones, and will on that account exhibit a more regu- 
lar Appearance. By this Experiment the curve Lines 
in which the magnetical Matter returns back to the 
Pole where it firft enter'd are accurately exprefled 
by the Arrangement of the Filings. The largeft 
Curves are fuch as take their Rife from one Polar 
Surface, and are extended to the other i being larger 
in proportion as they arife nearer the Axis or Centre 
of the polar Surface. Thofe Curves which arifc 
from the Sides of a magnetical Body arc always in- 
terior to thofe which arife from the polar Surface i 
and are lefs and lefs in proportion to their Diftancc 
from the Ends. If any one fhould doubr, whether 
the magnetical Matter, which thus difpofes the Fi- 
lings, is really moving back in a Direftion contrary 
to that with which it paffes through the magnetical 
Body i let him try it in different Parts with a fmall 
Compafs Needle, and the Faft will appear beyond 
Diiputc. 

Exp. n. 

The larger the Diftance is from Pole t& Pole m 
different Magnets, the larger will thefe Curves be. 

This 
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This appears from examining Magnets of different 
Lengths. And this is the Reafon why in the fame 
Magnet the Curves are lefs in proportion to their 
greater Diftance from the Ends of the Bars. For 
the Poles from whence thefe Curves arife are pro- 
portionably nearer each other. 

Exp. III. 

If the South Pole of one Magnet be oppofed to 
the North of another, moft of the magnetic Matter 
is carried direftly out of one into the other : and 
does not return back in curve Lines till after having 
paired through both Magnets. It appears from the 
Arrangement of the Filings that the magnetic Mat- 
ter proceeding from the polar Surface does not now 
diverge from the Axis as before, but runs more in 
ftreight Lines till it arrives at the polar Surface of 
the other Magnet. The Curves arifing from the 
Sides, which before were bent towards the oppofire 
End of the fame Magnet,, are many of them now 
bent the contrary Way towards the corrciponding 
Sides of the other Magnet.. Thofe which are not 
bent the contrary Way are fuch as arc too remote 
from the oppofed Pole of the other Magnet to be 
influenced thereby 3 and therefore continue theirna- 
tural Courfe. 

Exp. VT. 

Whilft the Bars arc in the Pofition of the laft Ex- 
periment, if a fmali Loadftone be placed in the 
Stream running from one to the other in any Po- 
fition whatfoever, the Stream will pafs through the 

Stone: 
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Stone: which, being apih. reffiovcd, will be found 
to have, a. Polarity exaftly in the Difcedion of that 
Streaoi. 

Rxp. V, 

If the North or South Poles of two Magnets be 
cppofed to each other, the Filings will exhibit the 
Appearance of two Streams meeting,- and the 
Curves of each will all be turned towards the op- 
pofite Poe of the fame Magnet. The Appearance 
Is altogether the fame, whether the two North or 
two' South Poles be oppofcd to each other. So 
that it is not to be determined' from any of thefe 
Experiments at which of the Poles the magnetic 
Stream enters. As we have fome Reafon to thinfe 
it enters at the North Pole, wc may fuppofc that 
the Cafe, without Danger of Errour; provided wc 
build nothing upon rhe Suppofition, but what would 
hold good- {mutatis mutandis) if the contrary fh©uld 
be true. This being fuppofed, when the South 
Poles are oppofite, the two Streams coming oaf at 
them are dired+y contrary, whereby the magnetic 
Matter is accumulated, and therefore diverges fo 
much the' fafler to return back to the North 
Pbksi When the North- Poles are oppofed' to 
each other, the Streanis of magnetic Matter re- 
turning from the South Poles are direftly contrary j 
and by crouding at once towards each polar Sulfacc 
are accumulated betwixt theni) and converge to- 
wards them fo much the fafter. 

Thefe five Experiments: fcem fuffiGient to eftabhih 
the Truth of the Proppfition ; ai^d many, more might 
be produced to the faaic^Pwpofe, 

4 'Prop, 
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Trop, 2, 

The immedktte Caufe^ why -two or more ^agn^ical 
Bodies attra£i each of her t is the Fimx of one and 
the fame Stream of magmtical Matter through 
them. 

Eicp. VI. 

It appeared in the third Experiment, that when 
the South Pok of one Magnet was ;©|>pBred to the 
North of another, a Stream of magnetic Matter 
was carried from one to the other, iand did not;re* 
turn back 'to the Pole where it '^firftcnteted, till after 
having pafled through both Bars: and it is needlefe 
to obferve that two Bars in this Pofition are in a 
State of Attraction. T-helifth Experiment ftiewed, 
that when the two South or North Poles were op- 
pofcd, there was no Stream common to both. 
Now it is well known, that magnctical Bodies in 
this Situation are fo -for from attrading, that they 
flrongly repel each^tiier* If the third Experiment 
be repeated, with the Magnets placed at different 
Diftances from each other, we ihall find that more 
of the magnetical Matter will pafe from one polar 
Surface to the other^ in proportion as the Diftance 
betwixt 'is left. The Attradion istherefoiic greater 
as the Diftances diminifh. And at Diftances where 
none of the magnetic Stream pafles from one Mag- 
net to the other, there is no Sign of Attradion. 
So that this Caufe is not only coexiftem with the 
Effcd, but aifo proportionable thereto. 
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Exp. VII. 

If a Piece of foft Iron which has no fixed Mag- 
netifm is any where placed in the magnetical Stream, 
it will be in a State of Attraftion whilft it remains 
in that Stream, and no longer. 

Exp. VIII. 

A Ball of foft Iron in Contaft with the Pole of a 
Magnet will attraQ; a fecond Ball, and that a third, 
and fo on, till the Stream becomes too weak to 
produce an Attraftion fufficient to fupport a greater 
Weight. 

Exp. IX. 

Having hung a Number of Balls to each other, 
by applying the firft to the North Pole of a Magnet, 
upon prefenting the South of another Magnet to 
one of the middle Balls ; all thofe below it will 
thereby be deprived of the magnetic Stream, and 
inftantly lofing their Power of Attradion fall afun- 
der: the Ball, to which the Magnet was applied, 
will be attraded by it, and all the others will ftill 
remain fufpended. But if the North End of a Mag- 
net be prefented, then the Ball to which it is ap- 
ply'd will alfo drop, 

Exp. X. 

In a Magnet unarmed the magnetic Stream is car- 
ried back on ail Sides in curve Lines to the contrary 

Pole, 
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Pole, as was feen in Experiment I. but when Ar- 
mour is applyed to each Pole, the magnetic Matter 
is thereby conduced to the Feet of the Armour ,• 
and a Lifter being thus apply'd to the Peer, the 
whole Stream coming out at one Pole is carried 
back through it to the other -, by which means the 
Lifter is made to adhere to the Peet of the Armour 
with very great Force. When the Lifter is thus in 
Contad, the Magnet feems externally to have loft 
the greateft Part of its Force j though in Reality ic 
never ad:ed with more. If inftead of the Lifter we 
fufpend a Number of Iron Balls in Contad, they 
will adhere together, and hang like a Bracelet be- 
twixt the two. Feet ; the returning Stream paffing 
now through them, as before through the Lifter. 
Prcfent the Pole of a Magnet, and they inftantly 
fall afunder. 

Trop> III. 

The immediate Caufe of magnetic Repuljion is the 
Conflux and Accumulation of the magnetic Mat- 
ter. 

It appeared in the fifth Experiment, that the fame 
Poles of two different Magnets being oppofed to 
each other, there was a Conflux and Accumulation 
of the magnetic Matter ^ and we find by Experience 
that all magnetical Bodies in a like Situation are in 
a State of Rcpulfion. 

Exp, XI. 

Two fmall Bars, the one hard, the other of a 
Spring Temper, being both magnetical Matter, were 

Sfff oppofed 
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cppofed to each other, South to South ; the Fiiings 
produced the fame Appearance of Repulfion, as de- 
fcribed in the fifth Experiments then the Bars being 
brought fo near as to touch each other at the fame 
Poles, the Fvcpuifton was inftantly changed into At- 
tradion. 



III. A Difcourfe concerning the Ufefulnefs of 
Thermometers in Chemical Experiments ^ 
and concerning the Principles on which 
the Thermometers now in Ufje have been 
confirucied ; together with thl Defcription 
and Ufes of a Metalline Thermometer, 
newly invented by Cromv/ell Mortimer 
M. !D. Sec. R. S. ^c, 

j?.«^May 8. i735.^--^fr£j^j3^j^Y being the moft ex- 

here prttttednutthjomeu e> -n i ? •-■ i 

Mteratiom. \^ tcniive Branch or Experimental 

Pniiofophy, hath furniih'd Aiankind with the greateft 
Number of curious and ufeful Difcoverics ; for not 
oniy the Art of feparating Metals from their Ores, of 
which Metals are form'd fuch Variety of ufeful In- 
frruments, but likewife Cookcrj-, which is fo much 
concern'd about the Food of Mankind during Health, 
and slfo Pharmacy, which furniihcs Medicines for 
the reftoring Hcahh v/hen loft, the Art of Dyeing, 
and many other ufeful Manufaiiures, all owe their 
Improvements to this Science j many of which have 
been light on unexpectedly by tlic Operator, while 
4, ' he 



